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洋深海底质样品中富集分离到 22 株邻苯二甲酸酯（PAEs）降解菌，包括 7 株细
菌，8株酵母菌和 7株丝状真菌。通过细菌的 16S rDNA、酵母菌的 26S rDNA 的





的降解能力。其中一株红酵母菌 Rhodotorula mucilaginosa 05-MAR-Y3 具有很
强的 PAEs 降解能力，可在 6 天内完全降解 30 mg/l 的 DMT，因此被选出来进行








研究。上述结果暗示深海酵母菌 Rhodotorula mucilaginosa 05-MAR-Y3 在降解
不同同分异构体的 DMPEs 时，其产生的水解酯酶具有高度的底物特异性。
为了进一步的验证上述推测，我们以 DMT 为诱导底物从 Rhodotorula
mucilaginosa 05-MAR-Y3 分离纯化到一个酯酶蛋白。该酯酶蛋白为胞内蛋白，
分子量 92 kDa，由两个相同的亚基组成。酶学性质研究表明，该酶的最适反应






















































With the three isomers of the DMPEs (dimethyl phthalate (DMP), dimethyl
terephthalate (DMT), dimethyl isophthalate (DMI)) as sole carbon source to isolated
the DMPEs degradation strains from the Atlantic Ocean and Pacific Ocean. The
results show that there is a diversity of PAEs degradation microorganisms, including
seven bacteria, eight yeasts, and seven fungus. The 16S rDNA was used to identify of
the bacteria, and the 26SrDNA D1/D2 was used to identify the yeasts. The fungus
were identified by microscopy of morphology of the spore. The result suggests that
the bacterium belong to Pseudomonas sp.， micro-bacterium sp. and bacillus sp.;
the yeasts contain the Rhodotorula mucilaginosa, Rhodotorula minuta and
Rhodosporidium paludigenum. The fungus including the Penicillium.sp and
Asp.versicolor.
Quantitative analysis of the DMPEs degradation by the the strain, which shows
that the most of the strains have the ability to degrade the isomers of the DMPEs. One
of the strains Rhodotorula mucilaginosa 05-MAR-Y3 has a high degree DMPEs
degrade ability, which can completely transformed the Dimethyl terephthalate (DMT)
in 6days when the initiation Concentration at 30mg/L. Comparison the biochemical
degradation pathway of the three isomers of the DMPEs, we found that there is a
difference among the isomers of DMPEs. For Dimethyl terephthalate, this strain can
transform the DMT to MMT, and then hydrolysis MMT to TPA. For Dimethyl
isophthalate, this strain can only transformed the DMI to MMI by one step, but has no
effect on MMI and isophthalate(IPA). However, the biochemical degradation
pathway of DMP was totally different with the DMI and DMT. The DMP was first
hydrolysis to MMP, then MMP was further degraded by the strain with an unknown
pathway for phthalate(PA) was not occurred in the MMP further degradation. All
above results suggest that the hydrolysis process of the three isomers of DMPEs may
















To further understand the mechanism of the R. mucilaginosa 05-Mar-Y3 involved
in the DMPEs degradation. An intracellular esterase was purified from a costal
sediment Yeast Rhodotorula mucilaginosa 05-Mar-Y3 capable of utilizing dimethyl
terephthalate (DMT) as a substrate. The purified enzyme is a polymeric protein
consisting of two identical subunits with a molecular mass of 46KDa. The enzyme
showed a maximum esterase activity at 55℃ and was stable below 30℃. The optimal
ph was 8.0 and the enzyme was stable between pH 6.0-10.0. The esterase activity was
inhibited by Cu2+, Mn2+, Zn2+, Ni2+, Ca2+, Sr2+ and EDTA. Substrate specificity
analysis showed that the enzyme was able to hydrolysis dimethyl phthalate esters
(DMPEs), but had no effect on the mono-methyl phthalate(MMPEs). These findings
suggest that the phthalate esterase produced by Rhodotorula mucilaginosa(05-Mar-Y3)
is a inducible di-esterase and distinctive esterase are involved in hydrolysis of the two
carboxylic esterase linkages of DMPEs.


























表 1 塑化剂毒性比较[4] [5]
Table1 Toxicity comparison among plasticizers
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